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North-Holland, Elsevier Science B.V., Amster- 
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price: Dfl. 270.00 / U.S. $ 168.75, ISBN O-444 
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This book offers a high-level description of classi- 
cal and recent techniques, theories and develop- 
ments in approximation and interpolation theory. 
It is the third volume in a series that aims to be 
a first rate reference work on numerical analysis. 
In terms “easy to read”, an excellent approach 
is offered with numerous references. The authors 
are known experts in their respective fields. 
The book consists of five specialized articles, each 
of which can be read independently. It is divided 
into three parts. 
The first part, Techniques of Scientific Comput- 
ing, contains three articles. These articles con- 
centrate on polynomials and rational functions, 
because spline functions are subject of other ar- 
ticles. Approximation by means of polynomials 
still is significant in modern numerical methods. 
An historical overview on interpolation, approxi- 
mation and numerical quadrature is given in the 
first, rather short article (44 pages). The author 
is C. Brezinski. Despite its shortness finite differ- 
ences, Padd approximants, spline interpolation, 
radial basis functions, a.o., are comprehensibly 
defined. Difficulties and progress in constructing 
the best uniform approximant are reviewed and 
a short history on numerical quadrature, rather 
lacking recent references though, is given. 
The article on Pad& approximants is written by 
C. Brezinski and J. Van Iseghem (176 pages). 
It firstly offers a general theoretical background, 
then concentrates on the convergence problem, 
studies in detail generalizations of PadC approx- 
imants and summarizes the main ideas of mul- 
tivariate approximants for the case of two vari- 
ables. It ends with a survey of applications, e.g. 
the exponential function, the Bore1 transform, the 
z-transform. 
The last article of the first part, by Bl. Sendov 
and A. Andreev, is entitled Approximation and 
Interpolation Theory (242 pages). Interpolation 
problems by means of polynomials are treated ex- 
tensively, and so is done for the problem of deter- 
mining the polynomial or the rational function of 
the best uniform approximation. Tables and fig- 
ures show the behaviour of the error for numer- 
ical examples. Remez and other algorithms are 
given to determine numerically the best uniform 
approximant. Some graphs illustrate the multi- 
dimensional case. Two main subjects form a di- 
vision of numerical integration: quadrature for- 
mulas of Gaussian type and Monte Carlo meth- 
ods, which are useful for the multidimensional 
case. Finally, Hausdorff approximation of a given 
bounded function and its rate of convergence 
forms the contents of the last chapter. 
A discussion on Numerical Methods for Nonlinear 
Three-Dimensional Elasticity by P. Le Tallec (158 
pages) is the opening article of the part of this se- 
ries on Numerical Methods for Solids. The non- 
linearity of mathematical models in finite elastic- 
ity requires a careful analysis and solid numerical 
techniques. The present work, based on a recent 
paper by Le Tallec, Rahier and Kaiss, gives a de- 
tailed description of the equilibrium positions of a 
continuous body subjected to applied forces. The 
variational formulations of the equilibrium prob- 
lems are approximated by different mixed finite- 
element methods and the available numerical so- 
lution techniques for these discrete nonlinear vari- 
ational problems are discussed. The last three 
chapters are devoted to different possible devel- 
opments. Augmented Lagrangian methods are in- 
troduced in an attempt to reduce the computing 
cost. Adding contact forces allows boundary con- 
ditions that take into account the likely contacts 
with neighbouring obstacles. Time-dependency 
is considered in order to deal with viscous effects 
and this extends the existing elastic models to 
viscoelasticity. A very practical and complete list 
of symbols is appended. 
Classical numerical methods still are of undeni- 
able practical interest and the approximate solu- 
tion of polynomial equations is a basic problem. 
The article by Bl. Sendov, A. Andreev and N. 
Kjurkchiev (154 pages) reviews fundamental the- 
orems and properties concerning the number of 
the roots, their localization and estimation, meth- 
ods for calculating one separate root, methods for 
simultaneous determining of all the roots. Re- 
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cent investigations have allowed iterative meth- 
ods that ensure high accuracy. The article ends 
by considering the problem of the computational 
complexity of polynomial root determining. 
This book is a vast theoretical reference source 
but it can be used for practical goals as well. 
Most of the important theorems are given with 
proof, definitions and formulas are carefully ex- 
plained, appropriate numerical examples illus- 
trate the theory whenever convenient. 
It is a most valuable book to researchers and to 
every interested reader. 
P. Bruggen 
Handbook of Numerical Analysis, Vol. IV 
Finite Element Methods - part 2. 
Numerical Methods for Solids - part 2. 
P.G. Ciarlet and J.L. Lions (eds.) North- 
Holland, Elsevier Science B.V., Amsterdam, New 
York, 1994, X+974 pages, hardbound, price: Dfl. 
300.00 / U.S. $ 187.50, ISBN O-444-817948 
This is the fourth volume in a series which aims 
at covering the major aspects of Numerical Anal- 
ysis. This volume continues the survey on Finite 
Element Methods started in Volume II and the 
discussion on Numerical Methods for Solids, ini- 
tiated in Volume III. The articles in the book are 
self-contained though, and can be read indepen- 
dently from the previous volumes. 
The part on the finite element method starts off 
with the paper Origins, Milestones and Direc- 
tions of the Finite Element Method - A Personal 
view (60 pages). This paper is written by O.C. 
Zienkiewicz, who has been involved for over thirty 
years as one of the leading researchers in the de- 
velopment and application of finite elements. The 
second paper, by P.L. George, deals with Auto- 
matic Mesh Generation and Finite Element Com- 
putation (120 pages). The paper reviews mesh 
generation methods, and focusses on automatic 
techniques. Both advancing-front type mesh gen- 
eration and Voronoi-type mesh generation are dis- 
cussed in depth. 
The larger part of the book concerns numerical 
methods for solids. The paper by E. Christiansen 
is entitled Limit Analysis of Collapse States (115 
pages). Limit analysis deals with the models for 
the collapse of a material subject to a static load 
distribution. It supplements elasticity analysis, 
and aims to improve the understanding of plastic 
materials, or rather, our models for plastic mate- 
rial behaviour. The author arguments that limit 
analysis is ready for applications and that realis- 
tic problems can now be solved. The second pa- 
per Numerical Methods for Unilateral Problems 
in Solid Mechanics (170 pages) by J. Haslinger, 
I. Hlavacek and J. Necas, surveys the numeri- 
cal analysis of variational inequalities, which stem 
from solid mechanics. It deals with the formula- 
tion and numerical solution of variational inequal- 
ities arising from contact problems in elasticity 
and plasticity, and also treats unilateral problems 
for elastic plates. The final paper, Mathemati- 
cal Modelling of RoL by L. Trabucho and J.M. 
Viano, contains about 500 pages. It constitutes 
an extensive and up-to-date account of the contri- 
butions of the authors and their collaborators to 
the field of asymptotic modelling of elastic rods, 
and their relationship with other methods. It rep- 
resents the mathematical derivation and justifica- 
tion of models describing the elastic behaviour of 
rod type structures, obtained via asymptotic ex- 
pansion methods, combined with techniques from 
functional analysis and numerical analysis. 
The articles in this book have been written by 
leading experts whose contributions have been 
fundamental to the development and success of 
their respective fields. As in the previous vol- 
umes, the articles in the current volume are very 
well written. They cover the history as well the 
current state-of-the-art, and provide pointers to 
future developments. Although the discussion is 
thorough and precise, the articles are accessible to 
anyone with a vested interest in numerical anal- 
ysis and applied mathematics. 
S. Vandewalle 
Chain-Scattering Approach to IT-Control 
Hidenori Kimura 
Birkhliuser, Boston, (1997), ISBN O-8176-3787-7, 
x+246 pages, Hardcover DM 118 
Since modern control theory emerged in the 1960s 
and 1970s many approaches were proposed. Some 
were very abstract, some were very heuristic. 
The youngest approach is H” control which was 
founded in the early 1980s and became widely ac- 
